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IHosicHnTe/IbHAS 3aNIMCKA

[IporpaMmma BCTYIHUTEIBHOTO UCHBITAHUS B ACHHPAHTYPY 10 HAIIPABICHUIO MOIATOTOBKH
03.06.01 ®usuka u acrporomus, npoduias: 01.04.02 Teopernyeckas (usmka cocTaBlieHa B
COOTBETCTBHH ¢ ["ocynapcTBEeHHBIM o0Opa3oBaTesIbHbIM CTaHIapTOM BBICILIETO
npogeccuonanbHoro oOpazoBanus 050203.65 Pusuka u dPenepanbHbIM TrOCYAAPCTBEHHBIM
oOpa3oBareabHBIM CTaHJApPTOM BhICcIIEro npogeccuonansHoro oopasosanus 011200.68 dusuka,
050100.68 Ilenaroruueckoe obpasoBaHue.

BerynuTenbHble MCHBITAHUS NPOBOAATCS B (hopMe dK3aMeHa, Ie/lb KOTOPOrO BBIIBUTH
CHOCOOHOCTH M TOTOBHOCTH abuUTypueHTa K OOydeHHIO 1O 00pa3oBaTeIbHBIM IIPOrpaMMam
aCIUpPaHTY PbL.

OtBeT aOuTypHEHTa OIIEHUBACTCS 1O NATUOAJUILHONH CHCTEME.

Kpurepun onenkun orgera aburypuenra

5 - «Oram4yno»: AOUTYPHEHT JEMOHCTPHPYET BBICOKH YPOBEHb BJIAJICHHS
TEOPETHYECKUMH 3HAHHSIMH, CBOOOIHO OPHEHTHPYETCS B BONPOCAX TEOPHH M INpPaKTUKH. B
CBOEM OTBET€ OH amneJUIMpyeT K KIAacCHYeCKMM TpyJaM H paboTaM COBpEMEHHBIX
Ucce/ioBarelieil; NposiBIIIeT YMEHHE J0Ka3aTelIbHO OOBSACHATH (DAKThl M SIBICHHUS; BIaJeeT
HaBBIKOM BBIBIISITH IPUYMHHO-CJIEJICTBEHHBIE M MEXIIPEJIMETHBbIE CBs3H. AOHUTYpPHEHT
o0Hapy)KMBaeT yMEHHE KPUTHYHO OTHOCUTHCS K HaydyHOM WHMOpMaImMH, J10Ka3aTelbHO
dopmyimupyer cBoe mHeHHe. OTBET JIOTHMYECKH IOCTPOEH, pedyb TI'PaMOTHAas, OCMBICICHHO
UCTIOJIB3YET B CYXICHHUAX OOImEeHay4yHyl0 H IHpOo(PEeCCHOHAIBHYIO TEPMHHOJIOTHIO, HE
3aTpy/IHSETCS B OTBETAX Ha 3aJ[aHHbIE WICHAMU KOMHCCHH BOIIPOCHIL.

4 - «Xopomo»: AOUTYPHEHT JEMOHCTPHPYET IOCTATOYHO BBICOKUI YPOBEHB OBJIAICHHUSI
TEOPETUYECKUMH 3HAHUSAMH, CBOOOJHO OPHEHTHPYETCS B CIEI[HAJIbHBIX TepMHHaX. B oTBere
abUTypHEHT cChUIaeTCsi Ha KJIAacCHYecKkue OOIenpH3HaHHbIE HaydHble TPYAbl H pabOTHI
COBPEMEHHBIX aBTOPOB. AOHUTYPHEHT IpOSIBIISCT YMEHHE J0Ka3aTelbHO OOBACHATH (PaKThl M
SBJIEHNUS], OJHAKO, JOMYCKAeT HEKOTOPble HETOYHOCTH. OTBET MIUTIOCTPHPYETCS COOCTBEHHBIMH
HaOJIOICHUSIMU, TIPUMEpaMH U3 Y4eOHOW NpaKTHYECKOH JeSTeNbHOCTH; IPOCIIeKHUBAIOTCS
MEXIIpEIMETHBIE CBSI3U. B I1eIoM OTBET MMeeT JIOrHYeCcKyIO IOCIeI0BaTeIbHOCTD B H3JI0)KSHUH
MaTepuana; pedb Npo(ecCHOHATBPHO TpaMOTHAs; HAa BOIPOCHI INPEIOCTABISIET pa3BEPHYTHIC
IPaBUJILHBIE OTBETHIL.

3 - «Y10BAETBOPUTEIbHO»: AOGUTYPUEHT 3HAET OCHOBHON MaTepHall, HO MCIIBITHIBACT
TPYAHOCTH B €r0 CaMOCTOSTEIBHOM H3JI0KCHHH; OPHEHTHPYETCS B BONPOCAX C IMOMOIIBIO
JOIOJHUTENIBHBIX yTOYHEeHUH. McnbIThIBaeT TpyAHOCTH B OOBsICHEHUH (aKTOB M IpoueccoB. B
OTBETE CCBUIACTCS Ha KIIACCHYECKHe TPY/BI M paboThl COBPEMEHHBIX HCCIIEZOBATENEH, HO HE B
HOJHOM 00BeMe; caab0 IPOCIIEKUBAIOTCS MEXIPEJIMETHBIE CBS3M; HapylleHa JIOTHKa B
BBICTpauBaHMM oTBeTa. [locie JOMOJMHUTENBHBIX HABOJAIIMX  BOIPOCOB AOMTYPHEHT
BBICKA3bIBA€T COOCTBEHHBIE CYXJICHUSI OTHOCUTEIBHO JUCKYCCHOHHBIX BOIIPOCOB, HO HPOSBISET
HEI0CTaTOYHO C(OPMHPOBAHHYIO MPO(ECCHOHATBHYIO MO3MIHMIO; JOMYCKAET HETOYHOCTH IMPH
UCIIOJIb30BAaHUHU O0IIEeHayYHOH U MPOPECCHOHAIBHON TEPMHUHOJIOTHH.

2 - «HeynoBaeTBopHTEIbHO»: AOUTYPHEHTOM HE YCBOEHA OOJIbINAS 9aCTh M3YYEHHOIO
paHee MaTepHanga, MMEIOTCS JIMIOb  OT/EIbHbIE OTPHIBOYHBIC  IPEJCTABICHUS, HE
NPOCJICKUBAIOTCS  MEXIpeAMETHble CBsi3u. He mposiBieHa CrnocoOHOCTH JI0Ka3aTelbHO
00BACHATE (AKTBI M IIPOIECCHI; OTCYTCTBYET YMEHHE KPHTHYHO OTHOCHTHCS K HAy4HOM
uHpOpMAIUH, a TaK)Ke COOCTBEHHAs TOYKA 3PEHHS M JIOTHYECKHE PACCYKIEHUS OTHOCHTEILHO
npo0/IeMHBIX BONPOCOB. OTpPHIBOYHBIE TEOPETHYECKHE BBICKA3bIBAHHMS HE HIUIIOCTPHUPYIOTCS
COOCTBEHHBIMH HAOJIOJICHUSIMH, NpUMepaMH U3 y4eOHOW NPaKTHYECKOH JesATeIbHOCTH.
AGuTypUeHT He BiajeeT OOIEHAYyYHOH M IPOPECCHOHAILHON TEPMUHOJIOIHEH, HCIBITHIBAET
3HAUNMTE/ILHBIC 3aTPY/JHEHHUs B OTBETAX HA YTOYHSIOIIME W JONOJHHUTENILHBIE BOIPOCH WIEHOB
KOMUCCHH.



Conepmaﬂne cnenuaabLHoOM JAHCIHHIIJIMHBI,
COOTBeTCTBlelIleﬁ l'lpOd)ﬂJllO HanpaBJICHHH IIOATOTOBKH

I. Knaccuueckass MeXaHHKA

OcnoBHuble mosokeduss mexanuku Herorona. OOBEKTHI U MOJIEH KJIACCHYECKONH MEXaHUKH.
ITpoctpanctBo 1 Bpemsi. Cucremsl orcuera.  [IpeoOpasoBanus 'amunes. MHBapuaHTHOCTH U
KOBAapUAaHTHOCTh yYPaBHEHHMH IBMXKEHHS IIPH IEPexXoJie OT OJHOM WHEepIHATbHON CHCTEMBI K
apyroi. 3akoHsl Herorona.. YpaBHEHHs IBH)KCHHS B KJIACCHYECKOW MEXaHHKE.

Jlarpamxkesa ¢opmyaupoBka mexanmku. Kiaccuduxanus ceszeit. Kondurypamumonnoe
npocTpaHcTBO. Bapuaruonnsle npuHIMnbl mMexaHuku. [lpusiun ['amwibrona. YpaBHeHHs
Jlarpanka. OcHOBHBIE cBoMcTBa  ypaBHeHuid Jlarpamxa um ¢ynknuu Jlarpamxa. OyHkuus
Jlarpanxxa  cBoOomHOM 4vactunbl. @ynkuus Jlarpamkxa WU ypaBHEHHS IBM)KEHHUS CHUCTEMBI
B3aUMO/ICHCTBYIOIMUX YACTHII.

3akonnl coxpanenusi. OgHomepHoe aBu:kenue. [lonstue 06 uHTErpayax JBHXEHHS. 3aKOHBI
coxpaneHusi . OnpHomepHoe jBmwxeHHe. lIpeoOpazoBaHHe COXpAHSIOUIMXCS BEIHYUH IIPU
A3MEHEHUH CHUCTEMBI OTCYETA.

Manpie kosiebanmsi. Oynkius Jlarpamxka JTHHEHHOTrO rapMOHHYECKOI'0  OCHMJUIATOpA.
3aryxaronmme koJiebanusi. BeiHyX)neHHble kojieOanusi. CBoOoaHbIe KoJleOaHUsT B CHCTEMax
CO MHOTHMH CTEIEHSIMH CBOOOIEI.

lleKeHne B HEHTPAJLHOM II10JI€. OO0mue cBoicTBa JABUXKEHHS B LEHTPAJIbHOM IIOJIE.
Haxoxienue TPACKTOpUH B IEHTPAJIBHOM II0JIC. 3anava Kennepa.. I[BI/I)KCHI/IC YaCTUIIbI B
KYJIOHOBCKOM ITOJIE€ OTTAJIKUBAHHUS.

CroiikHOBeHHS H paccesinne 4acTui. [loctanoBka 3a7auu 0 cTOJKHOBeHMH vacTHll. Cucrema
OTCYeTA IEHTpa MHEPIMK. YTPyrue U Heynpyrue croikHoBeHus. [IpeoGpasoBanue koopamHar,
UMITYJIBCOB M YIJIa pacCesHUs YaCTHIl OT CHCTEMBI LIEHTPAa UHEPIUH K J1abopaTOpHOil cucteMe.
A dexrBHOE ceuenne paccesnus. Dopmyna Pesepdopna.

T'amuabToHoBa GpopmynupoBka MexaHukn. KanoHHueckHe ypaBHeHUs JBHkeHHUs. Pa3oBoe
npoctpancTBo. VHTerpaiel quxenus u ckoOku [Tyaccona. Kanonuueckne npeobpa3zoBaHmus.
[Mpoussosmue ¢pynkuun. Teopema JlnyBumis. VYpasuenue I'amunbrona-Sko0u. Pasnenenue
NepeMeHHBIX B YpaBHeHHHU ['aMuiibToHa-SK00OH. ‘

J.IBH?KCHHC OTHOCHTEC/IbHO HCHHEPUHAJIBHBLIX CHCTEM 0TCHUETA. (D}’HKI_IH}I Harpamxa CHUCTEMBI
qacTuIil B HCI/IHCpI_lHaJH:HOﬁ CHCTEME OTCHYETA. YpaBHCHI/ISI JIBUIKCHU A, CHJIbI HHEPIIHUH.

Juuamuka adco0THO TBEpAOro rtejaa. Kunernmueckas sHeprusi abCONIOTHO TBEPAOIO TEJA.
Tensop uHEpLMH H ero CBOWCTBA. MOMEHT MMITyJIbca abCOMIOTHO TBEPAOrO Tena. Y paBHEHHS
JBHIKEeHUS aDCOJIIOTHO TBEPJOTO Tela. Y paBHeHUs Diepa.

I1. Kinaccuueckasi 31eKTPOAHHAMHKA

0030p HCTOPHH CO3AAHHS TEOPHH JJIEKTpPOMArHuTHOro mous. [IpoGnema npuMeHeHus
NPHUHIMIIA OTHOCHUTEIBHOCTH K AJIEKTPOMAarHUTHOMY nomo. IIpeanocsuiku co3naHust TeOpUH
OTHOCHTEJIBHOCTH.



OcHOBBI CHENHAJBLHON TEOPHH OTHOCHTEbHOCTH. [IpHHIMN OTHOCHTENbHOCTH. MHTepBa
Mex1y coObrtusmu. [IpeoGpasoBanus Jlopenna uis KOOpAMHAT U CKOPOCTH. OTHOCHTEILHOCTD
JUIMH U OTPE3KOB BPEMEHH.

YerbipexmMepHbI ¢popmasuiM  TeopuH  OTHOcHTeNbHOCTH.  KoBapuaHTHbIE  H
KOHTpaBapHaHTHBIE KOOPIMHATBI COOBITUS B 4-MEPHOM IIPOCTpaHCTBE. YeThIpeXMepHbIe
BEKTOPBI ¥ TeH30pbl. KoBapnaHTHas 3anuch nHTepBaia u npeobpasoBanuii Jlopenma.

PeassruBueTcKas KMHEMATHKa M JAHHaMHKa. YeThipexMepHas CKOPOCTH U YCKOPEHHE.
Pensrusucrckoe neficteue u ¢ynkuus Jlarpamka Juis cBoOOJHOM wacTHIbl. PenstuBHcTCKHE
BBIDKEHHUS JUISl SHEPIHU U UMITYJIbCA.

B3aumojeiicTBue 3apsiia ¢ 3J1€KTPOMATHATHBIM mojieM. [loTeHIHaIbI 3JIEKTPOMArHUTHOTO
noyst. Pynkuus Jlarpanxka aus 3apsga BO BHEHIHEM SJIEKTPOMAHUTHOM I0Jie. YpaBHEHHs
JBHKCHUS 3apsHKeHHOM dvacTHubl. Cuna Jlopenna. TeH30p 251€KTpOMarHUTHOrO MoOJst. 3aKOH
npeoOpasoBanus Jlopenna uis HanpspkeHHOcTeH mosel. VIHBapHaHTBI 3JIEKTPOMArHUTHOTO
nosst. KanubpoBouHasi HHBAPHAHTHOCTb.

YpapHeHuss 2JIEKTPOMATHHTHOro moJsi. JlelicTBHe Ui  3JIEKTPOMArHHTHOTO  IOJIS.
Mukpockonuueckue ypaBHeHuss MakcBeivia. KoBapuanTHas 3anmuch  ypaBHEHHH  Juis
aNeKTpoMarHuTHOro 1nojsi. Marerpansuas ¢popma ypaBHeHnit Makcseia.

3akoHbI COXpaHEHH#A /Il JJICEKTPOMATHUTHOIO IOJIA H 3apsi’KeHHBIX YaCcTHI. 3akoH
COXpaHCHUS 3apsja. IInotHOCTH )51 ITOTOK OHEPIuu. T€H30p SHEPrun-"uMIIyJibCca
JICKTPOMArHuTHOT'O IIOJIA. KOBapHaHTHaﬂ 3aIuCh 3aKOHOB COXpaHCHHs SHEPIrud U HUMIIYJIbCa
AL DJICKTPOMArHuTHOI'O ITOJIA ¥ YaCTHII. 3akoH COXpaHCHH MOMEHTA UMITYJIbCAa.

Crarnyeckoe 3JeKTpomarHuTHoe moge. YpaBHenue [lyaccona. [lone Todewnoro 3apsja.
OnexTpuyeckoe nosie Ha OONBIIMX PACCTOSHUSAX OT 3apsjioB, IOJIE IMIIOJNSL, MYJIBTHIIONBHOE
pa3lIoKEHHUE CKAISIPHOIO NOTeHnuana. YpasHeHHe [lyaccoHa A BEKTOPHOrO MHOTEHIMAIA.
3akon bwuo-CaBapa. MarHuTHOe ImOJIe BJAJA OT CHUCTEMBl TOKOB, MAarHUTHBIH MOMEHT,
MYJIBTHIIOJIBHOE Pa3JI0KEeHUE BEKTOPHOI'O NOTEHIHAIA.

DAeKTPOMATHHTHBIE BOJHBI B BaKyyme. BoiHoBoe ypasHenue. [Lnockue BoiHbL IDlmockas
MOHOXpOMaTH4ecKasi BOJHA. 3aKoH mnpeoOpazoBanust JlopeHna Juisi 94acTOTHI U BOJIHOBOI'O
BEKTOPA IEKTPOMArHUTHOH BOJIHBIL.

I/I3le‘leHHe H pacCcesiHHE JJICKTPOMATHHTHLIX BOJIH 3apsi/iaMH. Pemenue ypam—xennﬁ JUTA
IIOTCHIIMAJIOB. 3anaszaeiBaronue noreHnuansl. [lone MIPOU3BOJIBHO ABHXKYILIETOCS TOYECYHOI'O
3apsaa. CBoiicTBa U3JTYUYCHHUSA PEIBITUBUCTCKOI'O TOYEYHOr'O 3apsaa. Pamunanmonnoe TPEHHUEC,
YpaBHCHHUE HopeHua-I[HpaKa. Paccesnue AJIEKTPOMArHuTHBIX BOJIH, CCUCHUE PACCEAHUS.

II1. KBanroBasi MexaHuKa

@u3zuyecKue NPeaNnochlIKH KBAHTOBOH MeXaHHKH. V3myuyeHue abCOIIOTHO YEPHOro Teja
kBanToBas rumote3a [lnanka. @oroaddext n kBaHTOBas runoresa DuHmTelHa. [lnanerapnas
MoOlelb atoMa M KBaHTOBas rumore3a bopa. Jludpaxuust snektpona u BoiHa Je bpois.
[MpuHnmn atToMu3Ma, KBaHT AeHcTBHS, ocTosinas [Inanka.



Ionsitne BosHOBOM ¢QyHkuun YpaHenne Illpexmnrepa. Ananu3 5KCIEPUMEHTOB 110
mudpaxkiun Mukpodactuil. BomHoBas ¢yHkuus u ee ¢usmdeckuit cmpici. [Ipobiema 3amaHus
coctosinusg MHKpooObekra. [lpuHimn cyneprosuiud. COOTHOIIEHHE HEONpPEIEeTICHHOCTEH.
Cpennne 3Havenus ¢usudeckux BenuuuH. [Tomstue 06 omeparopax (U3MYECKUX BEIHYHH.
Onuouactuunoe ypasuenue Illpeaunrepa. [lorok BepostHOCTH. BomHoBas GpyHKuus cBOOOAHOM
yacTuibl. 1loHATHE cTanMoHapHOro coctosaus. OOmue CBOMCTBA BONHOBOM (DYHKIHMH.
O6panienne Bpemenu. Ksasuxiaccuueckoe nprOIMKEHHE.

OaHoMepHbBIE 3a1a4H KBAHTOBOH Mexamuku. OnHoMepHas BojHOBas (ynkius. Yacruua B
NoTeHIMANbHON siMe. JIMHEHHBIA rapMoHMYecKHi ocumuisTop. I[loTreHumanbHbii  OGapbep.
Ko puimeHT mpoxXoKaeHus, TYHHEIbHBIH 2 (eKT.

MaTemMaTHYeCKHMii  anmapar KBaHTOBOH  MeXaHHMKH. [Hib0epToBO  IPOCTPAHCTBO.
dynxuuonansl. Jlenpra-Qyukius. Oneparopsl. OCHOBHBIE Ki1acchl onepatopos. [Ipencrasienus
BEKTOPOB M OIEPaTopoB. 3aqada Ha COOCTBEHHbIE 3HAYEHHs, MMCKPETHBIH W HENpPEPbIBHBIH
cnekrpel. Crienr oneparopa.

dusnueckHe BeJHYHHBI W omeparopbl. [IpoGiemMa HaxXOXXIAEHHS BO3MOXKHBIX 3HAYECHHH
¢uspueckux BenuuuH. [IpaBHia COIOCTABJICHHS ONEPATOPOB (PU3MYECKUM BEIHYHHAM.
Ksanrossie cko6ku ITyaccona. KommyTtanuonusie cooTHomenus. KoopaunaaTHoe # UMITYJIbCHOE
TpeJICTaBIICHHS.

Cocrosiaus 1 pu3uyeckue Besuaunbl. Dddexr BvMemarenscTpa. [Ipurorosienue. IIpubopst.
Usmepenns. KoandecTBeHHbIE XapaKTEPHCTHKM COCTOSIHHSA. BbIYMClIeHHE CpPEJHUX 3HAUCHHUH
usnueckux BemmunH. CraTHCTHYeCKHH onepaTop. YMCTBIE W CMEIIAHHBIE COCTOSHHS.
dopmanpHoe ompezenenue BONHOBOH (yHkimu. CTaTHCTHYECKME Xapakrep KBaHTOBOM
Mexanuku. OHOBpeMeHHas u3MepuMocTb. [lonmbii Habop ¢usnyeckux BenuyuH. Hepasencrsa
IeiizenGepra. @U3HUECKHI CMBICI COOCTBEHHBIX BEKTOPOB OIIEPATOPOB.

Kpanrosass auHamuka. YpasHenue Illpenunrepa. V3meHneHwe CpeJHHX CO BpEMEHEM.
[aMuIbTOHMAH. 3aKOHBI COXpaHEHHss B KBaHTOBOH MexaHuke. CranMoOHapHbIE COCTOSHUSL.
CooTHOIIEHUS HEOIpe IeIeHHOCTel uist sHepruu i BpeMenH. Illpenunreposa u reiizenodeprosa
KapTHHBl JMHAMHUKA. VHTErpansl JIBMOKeHHs. DBbluMCIEHHE BEPOSTHOCTEH pe3ysbTaToB
u3Mepennit Gpu3MgecKuX BeMMYMH. BONHOBas (yHKIMS KaK aMIUTATY/a BEPOSTHOCTA. DyHKIH
I'puna. Ypasuenue Qo Heiimana mis crarmcThdeckoro omeparopa. Iloctynarsl KBaHTOBOH
MEXaHHUKH.

Vraosoii momeHnT. OpOUTAIBHBIA YIJIOBOM MOMEHT, CIHH, OII€pPaTOp YIJIOBOTO MOMEHTA.
Oneparop KkBajapara MoMeHTa. KBaHTOBaHHE YIJIOBOrO MOMeHTAa. UYEeTHOCTh COCTOSHHMS.
Cninnosast BoHOBass (PyHKIUSA. DHEPreTHIECKU CIEKTpP 3JEKTPOHA B IMOCTOSIHHOM MarHHTHOM
TnoJie.

Yacruna B HEHTPAJbLHO-CHMMETPHYHOM noje. 3aja4ya O CTalHOHApHBIX COCTOSHHAX B
CHTPATEHO-CAMMETPUYHOM II0JIe. DHEPreTHUYEeCK il CIeKTp B KyJOHOBCKoM mone. [Ipobiema
SHEPreTHYECKOro CIEKTPa CIOXKHBIX aTOMOB.

Cucrempl TOKIeCcTBeHHBIX wacTmn. CucreMa MHOTHX YacTHII B KBAaHTOBOW MEXaHHKE.
ToK/IeCTBEHHBIE YaCTHUI(bI, PHHIAI TOXJIECTBEHHOCTH, CHMMETPUYHBIC U AaHTUCUMMETPUYHBIE
Bontosble  GyHkumu. Ilpuamun [laymu. BonHoBas — QyHKmus —cucTeMbl  CBOOOIHBIX
TOX/IECTBEHHBIX  (epMuoHOB. OCHOBHOE COCTOSHHE CHCTEMbI HEB3aHMOJICHCTBYIOIIHX
TOX/IECTBEHHBIX YacTUIl. BbIpoXxaeHHbIH pepmu-ras.



Teopust Bo3mymenmii. CranuoHapHasi TeOpUs BO3MYLIEHUH JUIS HEBBIPOXKIECHHOIO H
BBIPOXK/JICHHOTO criekTpa. HecranmuonapHast Teopusi Bo3MylueHuil. BeposTHOCTH mepexona.
3onoroe npaBuiio @epmu. [lepexons! Mo AeiHCTBHEM BO3ZMYIIEHHS, IEPHOAMIECKH 3aBUCSIIETO

oT

BPEMCHHU. Ceuenue paccessHuA B 60pHOBCKOM l'IpH6HI/DKCHI/IPI.

JJieMeHTbl PEJATHBHCTCKONH KBaHTOBOII mexaHuku. YpasHenue Kieiina-I'opnona ®oxa.
Vpasuenue Jlupaka, yacTUIlbl B aHTHYACTUIE], MOpe J{upaka. KBaHTOBaHME 3JIEKTPOMAarHUTHOTO
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J15l B KYJIOHOBCKOW KaJlnOpoBKe, OTOHBI.
IlepeyeHnb BONPOCOB /Lisi BCTYNHTEIbHBIX HCIIBITAHHH

Kondurypamuonnoe npoctpancTBo. [Ipuniun HauMeHbIIero AeHCcTBUsA. Y paBHEHHS
Jlarpanxa.

[ [punin otHOcHTeNnbHOCTH [anunes u ¢yunknus Jlarparka cBoO0IHON YaCTHIIBL
GOyukuus Jlarpamka U ypaBHEHHS JBUKEHHSI CUCTEMBI B3aUMO/ICHCTBYIOIIMX YaCTHII.
JIBH)KEHHE OTHOCUTEIPHO HEMHEPIHAIBHBIX CUCTEM OTCYETA.

WMHuTerpansl IBUKEHUS.

3aKOH COXpAHEHHS YHEPTUH U OJHOPOAHOCTH BPEMEHH.

OnnomepHoe aBmwkenue. [ToreHnmansHas sima, MOTeHIMANBHBIN Oapbep. PUHUTHOE U
MHOUHATHOE JABUIKEHUS.

3aKOH COXPAaHEHHUsI UMITYJIbCa U OJHOPOJHOCTD IIPOCTPAHCTBA.

3aKOH COXpaHEeHHsI MOMEHTAa UMITYJIbCa U U30TPOIHOCTH MPOCTPAHCTBA.

YpaBHEHHS JBHXKEHUsI CHCTEMBI U3 JIBYX B3aMMOICHCTBYIOIIMX YaCTHII.

JIBHOKEHHE YaCTUIBI B LIEHTPATIBHOM 1osie. 3asa4a Kenepa.

JIBHIKEHUE YaCTHIBI B KYJIOHOBCKOM I10JI€ OTTAJIKHUBAHHUS.

ITocraHoBKa 3aa4M O CTOJIKHOBEHHUAX yacThll. CHcTeMa oTcyeTa IIEHTpa HHEPLUH.
Yrpyroe croikHoBenue dacTull. DpdexTusHoe ceuenue paccesuus. Popmyia Peseppopaa.
JluneHpli rapMOHUYECKHN OCLMIIIATOP.

3aryxaromue kojiebanus. Y4eT TpeHus: B MEXaHHUKe.

BoiyxaeHHsle KoneOaHus.

CBoGoHbIE KOJIeOAaHHs CHCTEM CO MHOTMMH CTETICHSIMH CBOOOIBI.
AHrapMOHHYECKHUE KOJIeOaHuUs.

Kunemaruka TBepaoro tena. Yucino creneneit cBo6o/ sl [locTynarenbHoe qBHKEHHE.
BpamarenbHoe JIBHXXEHHE. YTIIOBas CKOPOCTh.

Kunernyeckast SHEprusi TBEpAOIo Teja.

Ten3op unepuu.

MOMEHT UMITyJIbCa TBEPAOTO TEJIA.

Y paBHEeHHs ABMIKSHUS TBEPJIOTO Tena. Y paBHeHHs Diliepa.

3aKOH COXpaHEHHs AIeKTPHYECKOro 3apsiia. 3akoH KyJiona. DnexTpuyeckoe mose.
MaruuTHOE 1OoJjIe IOCTOSTHHBIX TOKOB.

3aKOH 2JIeKTpOMarHuTHON uHAyKuu Papajes.

Tok cMeleHus u ypaBHeHUs MakcBesuia B BakyyMe.

JIuaIeKTpUKHU. DIeKTpHIecKast OoJIspU3aliHs.

Maruneruku. Hamaruu4eHHOCTD.

Toxu HaMarHWYeHUs U MMOJIIpU3anuy. Y papHeHuss MakcBeiuia B cpejie.

['pannunble ycnoBus A ypaBHeHHH Makcseiuia B cpeJie.

. DJIeKTpHYECKOe T10JIe, CO3/1aBaeMOe 3a/ITaHHbIM PacIpe/IeIEeHUeM 3aps/I0B. Y paBHEHHE
Jlaruaca.

IToreHIua MpoCTPAHCTBEHHOTO pacpe/ie/ICHUs 3apa0B, IOBEPXHOCTHOIO U JIKHEHHOTO
pacnpeesIeHus

ITose cBsa3aHHBIX 3apsiaoB. [loe 3apsHKeHHBIX IPOBOAHHKOB.

. DHEprus MEKTPUYECKOrO MOJIS.
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JHEprusi CHCTEMBI 3apsSHKEHHBIX IIPOBOIHHKOB.

MeTo/1bl peleHus 3a/1a4 AEKTPOJUHAMMKHU : METO/I OTPAKEHHM, METO/l HHBEPCHH.
Cuuibl, IEHCTBYOIIHE HA TPOBOAHUKH U JINDJIEKTPUKH B JIEKTPHYECKOM II0JIE.
MarsuTHOE TOoJIe, CO3/[aBaeMOoe JaHHBIM PacIipe/ieieHHeM 3aps/10B. BEeKTOpHbII OTeHIHAL.
I lone noCTOSSHHBIX MAarHUTOB.

JHEprust MAarHUTHOTO I10JISl MOCTOSIHHBIX TOKOB.

CraioHapHBIi 31eKTpuYecKuii ToK. 3akonbl Kupxroga.
[ lepeMeHHOE ANIEKTPHUYECKOE I10JI€ B OJJHOPOHOM Cpeie.

[ [J10cKHe 2JIeKTpOMarHUTHBIE BOJIHBL.

Bosnosas ¢pyukuus. [Ipuaimn cynepnosuimu. Pa3nioxeHue 1o mioCKuM BOJTHaM.
COOTHOIIIEHHE HEOTIPEACIEHHOCTEMH.

Y pasuenue [lpenunrepa. IIIOTHOCTH OTOKA BEPOATHOCTH.

CIeKTp SHEPrUH YACTUIBI B OXHOMEPHO# IIPAMOYTOJIbHOM IIOTEHIHAIBHON ME U
TPEeXMEPHOH MPSIMOYTOJIbHOM IOTEHIHAILHOM sIME.

JlMHeWHbIH rapMOHUYECKUH OCIHILISATOP.

OTrpakeHHe ¥ IPOXOXKIECHHE Yepe3 MOTeHIHaIbHbIH Oapbep.

(Qu3uyecKue BEJIMYMHBI U ONEPaTOPbl. DPMHTOBBI OIIEPATOPBI.

OpToroHajIbHOCTH ¥ HOPMHPOBKA COOCTBEHHBIX (DyHKIMH SPMUTOBBIX ONIEPATOPOB.

BorapcieHie BepoSTHOCTEH pe3yIbTaTOB N3MEPEHHH M CPEJIHUX 3HAYCHHH.
CobGcTBeHHbIE QYHKIUH B COOCTBEHHBIE 3HAYEHHSI ONIEPATOPOB KOOPAMHATHI K HMITYJIbCA.
["amunpronnan. CTariOHapHbIE COCTOSHUS.

CoOcTBEeHHBIE 3HAYEHHU B COOCTBEHHBIE (DYHKI[MH OIlepaTOpa MOMEHTA HUMITyJIbCa.
Vpasuenue [llpeaunrepa JUist 9aCTHIBI B IIEHTPaIbHOM T10j1e. CIEKTp SHEPrHH JJIEKTPOHA B
aToMe BOJOpoa.

KBazukiaccuueckoe npuOimKkenue. J[BIkeHne B IOTEHIUAIbHON IME U IIPOX0XKICHHE
yepes Gapbep B KBa3UKJIACCHIECKOM IPHOIIMKEHHH.

(CranmoHapHAast TEOPHUsi BO3MYIICHHH.

HecrannoHapHasi TEOpUs BO3MYIIECHHM.

B3anmoieiicTBHE C 2JIEKTPOMArHUTHBIM TToieM. Tloromenue u u3jry4eHue cBerTa.
CroHTaHHOE M BBIHYK/IEHHOE H3JIy4YCHHUE.

Crinn syeMeHTapHOM YacTUIbl. CHCTEMBI TOXKIECTBEHHBIX YaCTHIL.

MHOroaeKTpoHHbIe aToMBL. [lepuoauyeckas cucTemMa 3JIeMEHTOB.

ATOM B 3JIEKTPUYECKOM U MAarHUTHOM ITOJISIX.

Teopusi IBYXaTOMHBIX MOJIEKyIL. Molekyiia Bonoposia. Xumudeckas CBsi3b. Bpamenus 1
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